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Increase capability and flexiti. ity of present 552
' gtereo Viewer be modifying =a e to irnciude automatic digital

counparator fecaturcs,
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The 552 Point Marking System will be modified to have

Automatlc Comparator-Mensuratlon capability, ' A measurement system

employing OFTI5YN encoders with  STAT
[ ]solid state counters, shielded cables of proper length, -

"~ displays and readout-record provisions will be supplied by the

customer forﬁinstéllation : STAT”‘

P

¢
Automatlc X-Y coordinate measurements of photo points
are obtained through encoders attached to precision lead screws.

Pupplled panel Controls will permit zero reset, SIAT

drunkenness over 2 1/2nm is expected to be better than 1/2 micron.

data printout/recording on demand.‘ Any extra data entry switches
will be supplled by customer for 1nsta11ation on the control
panel. L ) : ‘ :

SCREWS

Precision ground ball lead screws 2 i/2mm pitch; one
(1) micron per inch maximum lead error, five (5) microns per foot

accumulatlve jead error, Maximum lead error including thread

e

ENCODERS | - _ -

Four (4) incremental photo optical type éncoders, manu-
factured by | |w111 be employed. Each will provide
2,500 counts per revolution, or a one (1) micron bit size with an
expected accuracy count of + 1/4 micron, (accbrding to manufacturer).

Declass Review by NIMA / DoD
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[ . : ;. NOTE: The size of these encoders, approximately 2 3/4 STAT
SRR _ diameter by 2 1/4 inch length, will also tequire’ :
“modification of the systems' X and Y carriage
and base castings as'e%plained in the Work

: . Statement below, _In addltion{ the standard

-;Al%*" vencoder connector must be replaced by a potted

pig tail arrangementitcTavoid lateral inter-

&

. ferences., -

READOUT, LOGIC AND DISPLAYS

counterb, reglsters, and visual d1splays with prov1slons for re-
cording measured data and extra identification data on prlntout

' ~ Bach axis will have a gix (6) d1glt numerical display,
significant count representlng a one (1) micron bit.

I T"V To be supplied by customer;'will-contain gix (6) digit

fcustomer'wlll provide shielded cables of a length gpecified by
ronnectors and closures to house these components.

STAT

NOTE: A count rate capacity of approximately 25kc is
R required, Also, zero reset switches should be
~ provided for each axis on the individual counter

display panels.

LIFE BXPECTANCY OF ENCODERS

: The manufacturer s expected avaerage mean time to failure
- of thls optical type encoder is six (6) years and is dependent
upan the life of the lamps and precision Ball Bearings. This -

datly exceeds the maintenance free life expectancy of Brush
ype encoders. '

o

" - . . e Tl 1 .
L Lo d i .
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B coror
STAT
a | |will provide ON-OFF power switch, data
. readout and zero reset switch at the operator's control panel. STAT
: ,power 110/120 volts A.C. 606 cycles. Customer to supply cables
STA! froml |equ1pment to readout and counters.
F - GYSTEM PERFORMANCE | ’

Pigit Lit size - one (1) micron.
Maxiaua speed 1/2 inch to 3/4 inch per second, approximately.

e “—

-\

ACCURACY . : ' : STAT

design objective is to provide the 532 \

 system with a repeatability of one (1) micron and an average
measurement accuracy of approx:sately one (1) micron over short
Aistances., Lung' ‘1stance weasuresent goal is to provisle an ac-
curacy wetter thaa 2 1/2 microns plus , 005, of distance trcwelled

ILLEGIB

On the baals of an accuracy analysis included below,

oellevus the following dCCUIdClQS can be achieved,

STAT

specified system Total Accuracy:

e T : .
1/2)mict ns or t,l,l/4 microns up to -

N
T FX millimeter.

oo %&)f;? 1/2)microns Or 4 1 3/4 wicrons up to
20 millimeters.

e
.(33‘ gystem nccuracy:{ jmicrons 4 OO%ﬂ

over dlstance traveiﬂed

Approved For Release 2003/05/15 : CIA- RDP7SBO4747A003000020028 7
Overall system repeatabili tv w1th1n 1-3/4 microns..
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We are confident that the. basic design of the Stereo

- STAT

viewer has sufficient rigidity to provide these, or greater, -

™

/

system accuracies. . o -

liowever , because the magnitudle of the problem requires

advancing the state of the art in large format stereo viewers,

— RS - I -
there is a high risk in etermining what the final accuracy will
be. The exact results will not be known until the system is being

tested.

The best possible'engineering and practices are being

wr applied., For exaumple, has made the STAT .

(

same type lead screw as is used on the viewer to an accuracy of

1/4m. Ohtaxning a guarantee to this ig impossibie,

Approved For Release 2003/05/15 : CIA-RDP78B04747A003000020028-7
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ACCURACY ANALYSIS

LEAD HCREWS AND NUTS

W

1/2mm pitch accuracy specified as 000040 waximum
lead error per inch, but not to excveed 0002 inch per foot of

ball thread cumulative.

According to tests conducted by the manufacturer,

a total deviation 000040 inch per
is practical and is norwoally surpassed in order for the
. wgeManufacturcr to qusi.fy the overali tolerances.

inch

Actually,

has ver.fied accuracies better than these
specified above for siuilar

ball screws.

BALL BUSHITG

These contain class 1 balls and are loaded to eliminate
play.. System effects due to eccentricity in the balls are ex-
pected to be lower than 5-10 willionths.

STRAIGHTNESS OF WAYS

. The rod ways are obtained with an initial straightness

) of ,0002 inch per foot, These will be further straightened by

| adjustment every six (6") inches across its length,

Straightness is expected to be better than . 000030 inch
. per i-ch,

v inematic <tesion reduces this figure by a factor of
two (&5,

Liawticity of final machined members has been predicted

as being less, However, the aggregate elasticity of final system

will not be known until completion.

~* Approved For Release 2003/05/15 : CIA-RDP78B04747A003000020028-7
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HYSTERESIS AND DEFLECTION DUE TO VARIOUS FORCES FROM FIBER OPTIC  STAT
CABLES, OPTICAL TURRETS, SCREWS, CARRIAGES AND WAYS -

Special efforts in Kinematic design have beenvmade to
provide low torque-flexible fiber optic cable coverings, rigidized
meehanite castings, shortened lever arms and low hystereéis com-
ponents as in house product improvements over previous designs,

It is, therefore, estimated that approxiniatel v icrong will

be contributed by these factors. ik .

REPEATABILITY

Ball 3crews

: The repeatability of the ball screws in accordance
with these tests conducted by should be in the STAT

order of 10-20 millionths.

Ball‘Bushings ‘ ~

X The effects of eccentricity and accuracy of the
halls is 5-10 millionths, ence, repeatability error due to the
ball bushings is not expected to exceed 1/4 micron,

tiysteresis and Deflection Due to various Forces on the

Carriages

The repeatability error due to hysteresis and
other effecis ig expected to be approximately one (1) micron,

)_{3wi~ﬂl_ TOTAL_ACCURACY RLLATIVE. TO DISTANCE TRAVELLED

O -lom: (2 1/é3m1crons, or + 1 1/4 microns

20mm: 3 1/2 microns, or + 1 3/4 miérons
Approved For Release 2003/05/15 : CIA- RDP?SBO4747A003000020028-7
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552 SYSTEM REPEATABILITY

i ; within 1 3/4 microns. : g

not inclu‘le the accuracy of the digital readout
system. .iowcver, it does include any error due
to connection between.the output shaft and the

an additional + 1/4 counts error is added, as

specified

- - - -

a measure of the individual operator's repeatability.
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t ‘ NOTE: The above system accuracy and repeatability does -

digitizer, 1If the CPTISYW Bncoder is used, then
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PROPOSED METHOD OF CHFCKING ACCURACY AND REPEATABILITY

ACCURACY_CHECK

L1

To check the system accuracy

will employ
a master linear staniard, cortitaued by the National fureau of

standards, to be calibrated within one (1) micron. An average of

five (5) readings taken from one d1rection only will be recorded
for each point on this callbrated gr1d to determine linear measure-
ment accuracies, OGrid was’ calnbrated at 68 degrees F. If the

25t is made at other temperaturos suitable thermocouples will be
installed.

REPEATABILITY

~

Tao check for repeatability, a reticle line, star image,
or scale will be placed on the film platten. the operator will
locate this point through the'optics and note the coordinates.

He will then move off the point and return to the game point for
a total of iive (5) readlngs, always approachlng from the same
Jirection. The maximum difference of the five readings will be
a measurc of repcatablllty at this point. This procedure will

~ be repeated at approx1mately six to ten different areas over each
format, ‘ ' o

1t may be noted that this method of measurement 1is
als: checking operator repeatability. The target will be solected
whers 'r=t is minimal, The repeatabjlity of the operator can bhe
checkec¢ by using a microscope with a filar eyepiece set to the
game magnification of the system., A measurement can then be made
on the same target by using the filar microscope, thus providing

a measure of the individual operator's repeatability.
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WORK STATEMENT & ) ‘ ) . STAT
Ancd . ‘ '
INVESTIGATION OF PROBLEMS TO DI ENCOUNTERED IN INSTALLING

STAT

L

Investigate Feasibility of providing one (1) micron Lit by

direct coupling.
2 1/2mu preéisiqn ball screws will be provided.
Provite for Installation of Y kncoders: (See attached sketch)

1. Redesign and revige layautsz, parts drawing, patterns and
castings, brackets and miscellancous mounting components
and hardware, |
7. Y ‘carriage-ca:tings must be modified and relieved locally
to accoasmocate casting tolerances in order to make clearance
for movewernt tack and forth over the £ /4 inch diaumeter

“encorler,

2, X carriage castings must be modified locally to fit 2 3/4

Cinch casting dlawmeter of cucoder, Aalso, rear rivimust be.

cut to clear this same diameter.

4, upeci.. servo bracket to mount encoder. gxtreme care and
tolerances for zero backlash coupling of encoder to screw

is requiret,

rrovide 1 r Installation of X Axis Encoders: (3ee attached
sketch) '

i
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| . STAT

5. Cheéﬁnﬁt overall gystem operation,
6. Debug and adjust for optimum performance,

[
[

wd

Ap.proved For Release 2003/05/15:: CIA-RDP78BO4747A003000020028-7 '




Approved For Release 2003/05/15 : CIA-RDP78B04747A003000020028-7

i

L,

4.

Redesign and revise layouts, parts drawing, patterns and STAT
castings, brackets and miscellaneous mountingxcomponents ‘
an< hardware, ‘

i

Cut back base mounting pads,
Enlarge pad! areas for mounting brackets.

$pecial servo type encoder mounting bracket with close
tolerance and alignment care for mounting,

%

special extended shaft coupling zero backlash type.

. Instaliation - Checkout

Install four 74) encoders (2 X and 2 v axis), customer

supplie, Customer wil: furnish encoders wired for

proper :direction of corunt will specify - STAT

which dircction,

Charnnel and tie down cables form encoders., These custonmer

supplie:l cables must be approximately 18 to 20 feet long,

andt properly shielded against interference with - STAT

connectors to tie into counters, STAT

Provide power cable 11UV AU cycles,

Provide OMN-OFF switch, readout switch and zero reset switch

) control panel; with shielded wircs and STAT
terminating connector and wating connector with 15 foot
0of shielded wire,\for paralleiing system controls, STAT

.

-
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! : o . o | STAT .
CUSTOMER PROVIDED EOQUIPMENT . : : :

i

¥ . - s ' \.“ 3 '
g Customer wiil provide a complete measuring and readout

. system which will contain the following:- - f

Four (4) encoders, 2,500 counts per rcevolution, - :
each with 18 to 20 foot of shiclded cables, - ' STAT

hd P, Four (4) .o-id 3tate counters, six (6) digit up-
i . . i , . o
. s - - down_resettable to zero, with approximately 25kc

Teount rate,

"¢. Mour (1) vivual Atepray banki, vf six (6) diaits,
i ' cack =1th 20 foot coeerey remaots powitiag

egired,

¢ ,
: D. fnclosures and cabinets;
g ’ ' E. Connectors and cables to equipunent, STAT
; A4 ‘ fypes and lengths will be specified STAT
. .
1
‘4
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